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been advanced. Hydrogen peroxide is formed when oxygen serves
as an hydrogen acceptor. This is known to be toxic to bacteria. The
reason why aerobic forms are not affected is due to the formation of
catalase, an enzyme, which breaks H2O2 to oxygen and water. The
strictly anaerobic bacteria do not form catalase; hence they are un-
able to live in the presence of free oxygen due to the formation of
hydrogen peroxide. The other explanation is based upon the
oxidation-reduction potential of the medium in which the organisms
are growing, that is, the ratio of oxidized and reduced substances.
This potential may be measured electrometrically or by indicators.
The most common indicator is methylene blue which is colorless in
the reduced form. Anaerobes grow in a medium with a low
oxidation-reduction potential, whereas aerobes grow in a medium
with a high potential produced by the presence of free oxygen.
The third group of organisms are those which are able to grow
under anaerobic conditions if certain materials are present, such
as a carbohydrate. These types are thought to produce catalase;
therefore they are not affected by oxygen; in fact, in the absence of
fermentable carbohydrate, they grow abundantly in free oxygen.
They have a wide range of adaptability in reference to oxidation-
reduction potentials. Such microorganisms are called facultative.
Most of the organisms which cause disease in animals are
aerobic, a few are anaerobic, and some are facultative. The best ex-
amples of the anaerobic forms are those which cause tetanus, black-
leg, malignant edema, and botulism.
Carbon Dioxide. Certain types of bacteria, notably those be-
longing to the genus Brucella, grow more abundantly upon initial
isolation in a medium which is placed in an atmosphere of 10 per
cent carbon dioxide. It has been observed that tubercle bacilli are
inhibited in growth when the carbon dioxide is removed by an
alkali. The production of toxin by Micrococcus pyogenes is en-
hanced by the presence of the gas. At present no justifiable reason
is known to explain why carbon dioxide is able to produce these
effects.
Hydrogen-ion Concentration. Many organisms are quite exact-
ing in their requirements as to the reaction of the medium in which
they are grown. Some bacteria grow best in a medium which is
slightly alkaline. Most pathogenic bacteria belong to this group.
Other bacteria grow best in a medium which is slightly acid, and a
few species grow abundantly in a very acid medium. Most bacteria
have a rather narrow hydrogen-ion range in which they grow best.
In media from which acid may be produced by fermentation, the
growth of bacteria is inhibited and sometimes entirely halted as the
acidity increases. The reverse is also true; increased alkalinity in-
hibits bacterial multiplication as the food substances are changed by